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I. Real Party In Interest 

The real party in interest is LSI Logic Corporation, a corporation of Delaware, 
and assignee of record of the entire right, title, and interest in and to the invention and 
application for patent thereon from the inventors Haruhiko Yamamoto, Hideaki Seto, 
Nobuyoshi Sato, and Kyoko Kuroki. 

Il Related Appeals And Interferences 

There are no related appeals or interferences. 

In. Status Of Claims 

Claims 1-4 and 7-19 are in the case and stand rejected under 35 USC § 103(a) 
over USPN 4,237,601 to Woolhouse et al. in view of USPN 6,642,477 to Patel et al. 
Claims 5-6 and 20 have been cancelled. The claims on appeal are claims 1-4 and 7-19, as 
given in the Appendix. 

V. Status Of Amendments 

Applicants amended the claims in response to the first office action, which 
amendments have all been entered in the case. No amendments have been proposed 
subsequent to final rejection. 

V. Summary Of The Invention 

The summary of the invention is now provided with reference to claim L 
References to the text of the specification are made parenthetically, in the following 
manner (Spec. Page:Lines). References to the figures are also made parenthetically, in 
the following manner (Fig. NumbenElement). 

Claim 1 recites a method for a method for forming a feature (Fig. 2:12) in a 
substrate (Fig. 2:10), where residue (Fig. 1:16) within the feature (Fig. 2:12) can be easily 
removed (Spec. 6:5-8). An upper sidewall portion (Fig. 2:24) of the feature (Fig. 2:12) is 
formed by laser ablation (Spec. 5:12-13), where the upper sidewall portion (Fig. 2:24) 

Page 2 of 14 

PACE 2/14 ■ RCVD AT 8/20/2004 2:26:18 PM [Eastern Daylight Time] ■ 8VR:USPTO-EFXRF-1/1 * DNI8:8728306 • C8ID: 1.865.934.0444 * DURATION <mm-ss):08.12 



To: 1-703.-872-9306 



From: 1 .865.934.0444 9/20/2004 2:24:20 PM (Page 3 of 14) 



01-807 

forms a void (Fig. 2:12) (Spec. 5:20-23) in the substrate (Fig. 2:10). The upper sidewall 
portion (Fig. 2:24) has an upper sidewall angle (Fig. 2:P) (Spec. 5:14-19). A lower 
sidewall portion (Fig. 2:26) of the feature (Fig. 2:12) is formed by laser ablation (Spec. 
5:12-13), where the lower sidewall portion (Fig. 2:26) forms a void (Fig. 2:12) (Spec. 
5:20-23) in the substrate (Fig. 2:10). The lower sidewall portion (Fig. 2:26) has a lower 
sidewall angle (Fig. 2:5) (Spec. 5:14-19). The upper sidewall angle (Fig. 2:P) of the 
upper sidewall portion (Fig. 2:24) is shallower than the lower sidewall angle (Fig. 2:8) of 
the lower sidewall portion (Fig. 2:26) (Spec. 5:14-19). 

As described in additional claims, the method is additionally directed toward 
forming indicia on integrated circuit substrates, which indicia remain clean and therefore 
highly visible during integrated circuit fabrication processes, and which also do not 
contaminate such integrated circuit fabrication processes (Spec. 5:29-6:8). 

Vi. Issues 

Whether claims 1-4 and 7-19 are patentable under 35 USC § 103(a) over . 
Woolhouse et al. in view of Patel et al. 

Vii. Grouping Of Claims 

Appellant considers that the claims on appeal do not stand or fall together. 
Accordingly, and for purposes of this appeal only, appellants suggest that the patentable 
subject matter of the application falls into nine groups as follows: 

Group I consisting of claims 1 and 1 1 directed to a method for forming a feature 
in a substrate. 

Group II consisting of claims 2-3 and 8-10 directed to a method for forming a 
feature in a substrate, where the feature has specific additional characteristics. 

Group III consisting of claim 4 directed to a method for forming a feature in a 
substrate, where a specific order to the method is provided. 

Group IV consisting of claim 7 directed to a method for forming a feature in a 
substrate, where an additional limitation is placed on the method. 

Group V consisting of claims 12-13 directed to a feature and a substrate including 
the feature formed by the method. 
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Group VI consisting of claim 14 directed to a method for forming indicia 
elements in a substrate. 

Group VII consisting of claims 15-17 directed to a method for forming indicia 
elements in a substrate, where a specific order to the method is provided. 

Group VIII consisting of claim 18 directed to a method for forming indicia 
elements in a substrate, where the indicia elements have specific additional 
characteristics. 

Group IX consisting of claim 19 directed to a substrate including the indicia 
elements formed by the method. 

VIII. Arguments 

(I)-(III) There are no rejections falling under these sections. 

(IV) Whether claims 1-4 and 7-19 are patentable under 35 USC § 103(a) 

OVER WOOLHOUSE ET AL. IN VIEW OF PATEL ET AL. 

The Group I claims, claims 1 and 1 1, are patentably distinct from the other groups 
because they are the broadest claims directed to forming a feature, and thus include a set 
of limitations that is broader than any of the other groups, as described more completely 
below. 

Independent claim 1 claims, inter alia, forming a feature by laser ablation, where 
the feature has an upper sidewall portion with an upper sidewall angle, and a lower 
sidewall portion with a lower sidewall angle, where the upper sidewall angle is shallower 
than the lower sidewall angle. Woolhouse et al. do not describe such a process. 

Woolhouse et al. describe the formation of V grooves 22, which "grooves are then 
etched into the bottoms of the channels with an anisotropic etchant that forms V- 
grooves 22" (column 4, lines 39-41, emphasis added). A great deal of detail as to the 
specifics of the chemical etch are then provided. Woolhouse et al. do not describe laser 
ablation of the wafer, while claim 1 clearly restricts the method to using laser ablation. 

Further, the V groove as described by Woolhouse et al. could not possible be 
formed by a laser ablation process, because layers 18 and 19 remain intact over at least 
portions of the V groove 22. Thus, it would be impossible for a laser to ablate those 
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portions of the V groove 22 that are outside of an attainable angle from the laser. 
Therefore, while Woolhouse et al. describe a feature 22, a portion of which has a cross- 
section that is similar in some respects to the feature described in claim 1 (it is noted that 
the shape of the entire feature in Woolhouse et al. is different from the presently claimed 
feature), the method by which that feature is formed is completely different from the 
method that is claimed in claim 1 . 

Patel et al. do not remedy the deficiencies of Woolhouse et al. Patel et al. 
describe laser drilling a counter tapered through hole in a material, by rotating a laser 
beam relative to the cut material to form a through hole having a larger exit than- 
entrance. Thus, Patel et al. describe cutting a hole with a laser, where the laser is angled 
relative to the surface of the work piece, and one or the other of either the work piece or 
the laser is rotated around an axis that is common to both the laser and the work piece. 
This necessarily forms a hole that is counter tapered - or in other words, a hole that has a 
taper that is the opposite of the taper of the groove described by Woolhouse et al. Thus, 
there is no combination of Patel et al. with Woolhouse et al. that produces the present 
method as claimed. 

For example, it is a fundamental aspect of the method of Patel et al. that the laser 
cuts completely through the work piece. Cutting completely through the work piece of 
Woolhouse et al. is not desirable. Further, it is another fundamental aspect of the method 
of Patel et al. that the laser forms a larger diameter exit hole, and a smaller diameter 
entrance hole — or in other words, forms a counter tapered hole. Woolhouse et al. 
describe a V groove that is oppositely tapered - with a large diameter entrance and a 
smaller diameter bottom. Further yet, as introduced above, Woolhouse et al. describe 
retaining two layers 18 and 19 that are retained above the chemically etched V groove. 
There is no laser technique that could produce such a feature, because it would be unable 
to clear away material underneath the overhang of the layers 18 and 19. 

Thus, as described above, the combination of Woolhouse et al. and Patel et al. - 
assuming for the moment that any logical combination of the two references can be made 
- fails in at least three ways to make obvious the present invention as recited in claim 1. 
Neither the method as presently claimed nor the feature as presently claimed is described 
or suggested by Woolhouse et al., Patel et al., or their combination. 
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Therefore, claim 1 patentably defines over Woolhouse et al. in view of Patel et al., 
and the rejection of claim 1 is in error. Dependent claim 11 depends from independent 
claim 1, and is likewise a Group I claim. Thus, claim 11 patentably defines over 
Woolhouse et al. in view of Patel et al. Therefore, the rejection of claim 11 is in error. 

The Group II claims, claims 2-3 and 8-10, are patentably distinct from the other 
groups because they describe a method for forming a feature in a substrate, where the 
feature has specific additional characteristics, and thus includes a set of limitations that is 
different from any of the other groups, as described more completely below. 

Dependent claims 2-3 and 8-10 depend from independent claim 1 and claim, inter 
alia, forming a feature by laser ablation, where the feature has an upper side wall portion 
with an upper sidewall angle, and a lower sidewall portion with a lower side wall angle, 
where the upper sidewall angle is shallower than the lower sidewall angle, and where (a) 
the upper sidewall angle is from about thirty degrees to about sixty degrees, (b) the lower 
sidewall angle is from about sixty degrees to about ninety degree, (c) the upper sidewall 
portion has a depth of between about four microns and about eight microns, (d) the lower 
sidewall portion has a depth of between about four microns and about eight microns, or 
(e) the feature has a depth of no more than about twelve microns. As described above, 
Woolhouse et al. in view of Patel et al do not describe such a process. Specifically, 
Woolhouse et al. in view of Patel et al. do not describe laser ablating a feature having an 
upper sidewall angle of from about thirty degrees to about sixty degrees. Therefore, 
claim 2 patentably defines over Woolhouse et al. in view of Patel et al., and the rejection 
of claim 2 is in error. 

The Group III claim, claim 4, is patentably distinct from the other groups because 
it describes a method for forming a feature in a substrate, where a specific order to the 
method is provided, and thus includes a set of limitations that is different from any of the 
other groups, as described more completely below. 

Dependent claim 4 depends from independent claim 1 and claims, inter alia, 
forming a feature by laser ablation, where the feature has an upper sidewall portion with 
an upper sidewall angle, and a lower sidewall portion with a lower sidewall angle, where 
the upper sidewall angle is shallower than the lower sidewall angle, and the lower 
sidewall portion is formed before the upper sidewall portion. Woolhouse et al. in view of 
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Patel et al. do not describe such a process. Specifically, Woolhouse et al in view of Patel 
et al. do not describe laser ablating a feature where the lower sidewall portion is formed 
before the upper sidewall portion. Therefore, claim 4 patentably defines over Woolhouse 
et al. in view of Patel et al., and the rejection of claim 4 is in error. 

The Group IV claim, claim 7, is patentably distinct from the other groups because 
it describes a method for forming a feature in a substrate, where an additional limitation 
is placed on the method, and thus includes a set of limitations that is different from any of 
the other groups, as described more, completely below. 

Dependent claim 7 depends from independent claim 1 and claims, inter alia, 
forming a feature by laser ablation, where the feature has an upper sidewall portion with 
an upper sidewall angle, and a lower sidewall portion with a lower sidewall angle, where 
the upper sidewall angle is shallower than the lower sidewall angle, and the feature is a 
blind bore. Woolhouse et al. in view of Patel et al. do not describe such a process. 
Specifically, Woolhouse et al. in view of Patel et al. do not describe laser ablating a blind 
bore. Therefore, claim 7 patentably defines over Woolhouse et al. in view of Patel et al., 
and the rejection of claim 7 is in error. 

The Group V claims, claims 12-13, are patentably distinct from the other groups 
because they describe a feature and a substrate including the feature formed by the 
method, and thus include a set of limitations that is different from any of the other 
groups, as described more completely below. 

Dependent claims 12-13 depend from independent claim 1 and claim, inter alia, a 
feature formed by laser ablation, where the feature has an upper sidewall portion with an 
upper sidewall angle, and a lower sidewall portion with a lower sidewall angle, where the 
upper sidewall angle is shallower than the lower sidewall angle, and a substrate having 
such features. Woolhouse et al. in view of Patel et al. do not describe such features or 
substrates. Specifically, Woolhouse et al. in view of Patel et al. do not describe features 
that are formed by laser ablation, which features have a far different physical appearance 
from features that are formed by the methods described by Woolhouse et al. in view of 
Patel et al, as enumerated above. Therefore, claims 12-13 patentably define over 
Woolhouse et al. in view of Patel et al., and the rejection of claims 12-13 are in error. 
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The Group VI claim, claim 14, is patentably distinct from the other groups 
because it is the broadest claim that describes a method for forming indicia elements on a 
substrate, and thus includes a set of limitations that is different from any of the other 
groups, as described more completely below. 

Independent claim 14 claims, inter alia, forming indicia elements by laser 
ablation, where the indicia elements have an upper sidewall portion with an upper 
sidewall angle, and a lower sidewall portion with a lower sidewall angle, where the upper 
sidewall angle is shallower than the lower sidewall angle. Woolhouse et al. in view of 
Patel et al do not describe such a process. Specifically, Woolhouse et al. in view of Patel 
et al. do not describe laser ablating indicia elements. Therefore, claim 14 patentably 
defines over Woolhouse et al. in view of Patel et al., and the rejection of claim 14 is in 
error. 

The Group VII claims, claims 15-17, are patentably distinct from the other groups 
because they describe indicia elements that are formed according to a certain order of the 
method, and thus include a set of limitations that is different from any of the other 
groups, as described more completely below. 

Dependent claims 15-17 depend from independent claim 14 and claim, inter alia, 
forming indicia elements by laser ablation, where the indicia elements have an upper 
sidewall portion with an upper sidewall angle, and a lower, side wall portion with a lower 
sidewall angle, where the upper sidewall angle is shallower than the lower sidewall angle, 
and where (a) all upper sidewalls are formed before any of the lower sidewalls, (b) all 
lower sidewalls are formed before any of the upper sidewalls, or (c) one indicia element 
is completely formed before moving on to the next indicia element. Woolhouse et al. in 
view of Patel et al. do not describe such a method. Specifically, Woolhouse et al. in view 
of Patel et al. do not describe forming indicia elements by laser ablation in the different 
orders of formation as describe in claims 15-17. Therefore, claims 15-17 patentably 
define over Woolhouse et al. in view of Patel et al., and the rejections of claims 15-17 are 
in error. 

The Group VIII claim, claim 18, is patentably distinct from the other groups 
because it is the only claim directed to forming indicia elements, where the indicia 
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elements have specific additional characteristics, and thus includes limitations that are not 
described in any of the other groups, as described more completely below. 

Dependent claim 18 depends from independent claim 14, and therefore claims 
inter alia, forming indicia elements by laser ablation, where the indicia elements have an 
upper sidewall portion with an upper sidewall angle, and a lower sidewall portion with a 
lower sidewall angle, where the upper sidewall angle is shallower than the lower sidewall 
angle, and where the upper sidewall angle is from about sixty degrees to about ninety 
degrees, the lower sidewall angle is from about sixty degrees to about ninety degrees, the 
upper sidewall portion has a depth of between about four microns and about eight 
microns, the lower sidewall portion has a depth of between about four microns and about 
eight microns, and the indicia element is a blind bore with a depth of no more than about 
twelve microns. Woolhouse et al. in view of Patel et al. do not describe such a method. 
Specifically, Woolhouse et al. in view of Patel et al. do not describe forming indicia 
elements by laser ablation with the specific physical characteristics as describe in claim 
18. Therefore, claim 18 patentably defines over Woolhouse et al. in view of Patel et al., 
and the rejection of claim 1 8 is in error. 

The Group IX claim, claim 19, is patentably distinct from the other groups 
because it describes a substrate including the indicia elements formed by the method, and 
thus includes a set of limitations that is different from any of the other groups, as 
described more completely below. 

Dependent claim 19 depends from independent claim 14 and claim, inter alia, an 
integrated circuit substrate having indicia elements formed by laser ablation, where the; 
indicia elements have an upper sidewall portion with an upper sidewall angle, and a 
lower sidewall portion with a lower sidewall angle, where the upper sidewall angle is 
shallower than the lower sidewall angle. Woolhouse et al. in view of Patel et al. do not 
describe such indicia elements. Specifically, Woolhouse et al. in view of Patel et al. do 
not describe indicia elements that are formed by laser ablation, which indicia elements 
have a far different physical appearance from the cuts that are formed by the methods 
described by Woolhouse et al. in view of Patel et al., as enumerated above. Therefore, 
claim 19 patentably defines over Woolhouse et al. in view of Patel et al., and the rejection 
of claim 19 is in error. 
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(V) There are no rejections falling under this section. 

IX. Conclusion 

In light of the deficiencies of the rejections described at length above, claims 1-4 
and 7-19 should be allowed and the rejections to these claims reversed. 

Sincerely, 

LUEDEKA, NEELY & GRAHAM, P.C. 
Rick Barnes, 39,596 
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Appendix 

1. (previously amended) A method for forming a feature in a substrate, where 
residue within the feature can be easily removed, the method comprising the steps 
of: 

forming an upper sidewall portion of the feature by laser ablation, the upper 
5 sidewall portion forming a void in the substrate, where the upper sidewall 

portion has an upper sidewall angle, and 
forming a lower sidewall portion of the feature by laser ablation, the lower 
sidewall portion forming a void in the substrate, where the lower sidewall 
portion has a lower sidewall angle, 
10 where the upper sidewall angle of the upper sidewall portion is shallower than the 

lower sidewall angle of the lower sidewall portion. 

2. (original) The method of claim 1, wherein the upper sidewall angle of the upper 
sidewall portion is from about thirty degrees to about sixty degrees. 

3. (original) The method of claim 1, wherein the lower sidewall angle of the lower 
sidewall portion is from about sixty degrees to about ninety degrees. 

4. (original) The method of claim 1, wherein the lower sidewall portion is formed 
before the upper sidewall portion is formed. 

5. (cancelled) 

6. (cancelled) 
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7. (original) The method of claim 1, wherein the feature comprises a blind bore 
formed in the substrate. 

8. (original) The method of claim 1, wherein the upper sidewall portion has a depth 
of between about four microns and about eight microns. 

9. (original) The method of claim 1, wherein the lower sidewall portion has a depth 
of between about four microns and about eight microns. 

10. (original) The method of claim 1, wherein the feature has a depth of no more than 
about twelve microns. 

11. (original) The method of claim 1, wherein the substrate comprises silicon. 

12. (original) A feature formed according to the method of claim 1. 

13. (original) An integrated circuit substrate having features formed according to the 
method of claim 1 . 

14. (previously amended) A method for forming indicia elements on a substrate, 
where the indicia elements have a shape that aids in removal of foreign material 
from the indicia elements on the substrate, the method comprising the steps of: 
forming an upper sidewall portion of the indicia elements by laser ablation, the 

5 upper sidewall portion forming a void in the substrate, where the upper 

sidewall portion has an upper sidewall angle, 
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forming a lower sidewall portion of the indicia elements by laser ablation, the 

lower sidewall portion forming a void in the substrate, where the lower 

sidewall portion has a lower sidewall angle, 
10 where the upper sidewall angle of the upper sidewall portion is shallower than the 

lower sidewall angle of the lower sidewall portion, and 
forming the indicia elements in a pattern to form identifying indicia on the 

substrate. 

15. (original) The method of claim 14, wherein all of the upper sidewall portions of 
all of the indicia elements are formed prior to forming any of the lower sidewall 
portions of any of the indicia elements. 

16. (original) The method of claim 14, wherein all of the lower sidewall portions of 
all of the indicia elements are formed prior to forming any of the upper sidewall 
portions of any of the indicia elements. 

17. (original) The method of claim 14, wherein a preceding one of the indicia 
elements is completely formed prior to forming a seceding one of the indicia 
elements. 

18. (previously amended) The method of claim 14, wherein: 

the upper sidewall angle of the upper sidewall portion is from about thirty degrees 

to about sixty degrees, 
the lower sidewall angle of the lower sidewall portion is from about sixty degrees 
5 to about ninety degrees, 
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the upper sidewall portion has a depth of between about four microns and about 
eight microns, 

the lower sidewall portion has a depth of between about four microns and about 
eight microns, and 

10 the indicia element is a blind bore formed in the substrate and has a depth of no 

more than about twelve microns. 

19. (original) An integrated circuit substrate having identifying indicia formed 
according to the method of claim 14. 

20. (cancelled) 
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